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(54) PHOTOVOLTAIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photovoltaic device at low cost by reducing the 
consumption of high purity Si material. 
SOLUTION: Photoelectric conversion elements 
2 are mounted in a plurality of recesses 17 
formed on a support 3, respectively, and 
reflected light inside the recesses 1 7 is cast to 
the photoelectric conversion element 2. The 
photoelectric conversion element is almost 
spherical, and a p-type amorphous SiC 
(abbreviated a-SiC) layer 8 with an optical band 
gap wider than an n-type amorphous Si 
(abbreviated a-Si) is applied to the outer side of 
the n-type a-Si layer 7 on the center side. Then 
a p-n junction is formed. A first conductor 13 of 
the support is connected with the p-type a-SiC 
layer 8 of the photoelectric conversion element at the bottom of a recess or the 
nearby place thereof. A second conductor 14 through an electrical insulator 15 of 
the support is connected with the n-type a-Si layer 7 of the photoelectric 
conversion element. 
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(57) [Sfi] 

[■mi k«s©s itm©ttffl**s«u. sate 
[ a ] 3 tc jbs s 1 7 

SSttr**), W«©nJB7*^T^Si (BS»a 
-S i > B7©^M±tc, a-Si j:H^^'> 
Fft^'»»pf7^^7XS iC (fflSfea-S 
iC)J18£»«U Pn^tet^. D3SI5£>Jg£ 

u < \t^<ommx\ 3a*(t©» 1 *<* 1 3 ra, 

IS^O p»a-SiC18 fclgiffi <* ft , 3£^F»©Sa» 
a-S iJB7fc««3ft*. 




(2) 

1 

mmm<omm] 

mim n ( a > a«sw©»tt** u m 1 

(b) $*M*-c* ? r. 

»l»*i»2aWt«!:©IBItc. a«lftW*4/hbT 4 s 

soaasrt WEiB 3 nr ra©ffr i m# * 

fH l 2 ¥*»»cc«aw«:« 

n 2 «ttti. sr i ***aot»iB«a bfc»wc*«w 

go 

[|f*S2] JtWSEftSR^^att, 0. 5-2 mm 20 

tt, 4 5-9 0° -rASC^iUSki-J-^lllsWIl*^: 
B21BlK©£&«»tC. 

[»3»I4]. 3d*f*«:j|5«3n/cl!S»©HP»tt, fc 

at?. a«u 

P08|S©/gfe b < fcreojsar,' %*£M-?©3I 1 fci: 

go 

& i pm<om i snktl 3 9 *g&a<s n* 4 i 

fete, OttUfettftCCtt. *l«l*?L3 9©IM**ft^— 
BjK±CcNM£ £ PflB©# 2 ««?L 4 0 

^aft^osiiBBiaswjfitt, *i«*»l3 9*c« 

£9iA^ *2^ttJKDHP»©_bW©^RIffii*l 40 
«*<D» 1 mWtfl 3 9 <D4»S<> b < »«Bffiff fi<D«» t- 

SglBBaP»^6»ttibfc»l*«(tH(DB»IB«^ v SB 
2 J$tfe7L 4 0 *^ b T J* 2 «{*temfUftfc:j$K 3 ti £ c 

t zmm i -r £ nr #31 4 1 aiR©3fcfM»«. 

BWB*2 *SW**©HP»©rtS*D 2 4 U 
SBlSttft3 9©rt&£D3iU 
»2fl»a4 0©rtg*D 4 

D1>D3>D2>D4 50 



' 4$H 2 0 0 2 - 1 6 4 5 5 4 
2 

Wi-fcC i*4*»i-rSf||3»i 5 
[fi^I 7 ] 3a*(*©IHB|Ja>HP«01iffll* S 1 4 

*3fcJ±x=S 1/S2S, 2-8K3£C££«$» 
4 T 611 1 - 6 CD 5 *5 © 1 otciBK©*^Sg B 
[»#E8] (a) «J3f«ttCWBtt**l^ 
t*»fcJ:iy"^nif)fe^*©*2^»tt»«:*b. »2- 
^f«©RIP»&>£SS 1 ¥»tt»©-«»JWlHU 
SB 1 toJ:^W2^tt)lH*6^**ftffl*-r5*» 

(b) 3W#r*or, 

aiilW*4*2»»4©BICc. ^m«fi*4^br, m 

nm^mmotcim^tm b . 

9 1 W*S fctt* 1 •»±«c»j«snfe*BBIK: J: or 

» i *«as»*^-©»2 *»fl=*«cwa«ccs! 

©+-0*ft«J?Rffll*S2i'r*4*, *#Jtx = S"l 
/S2 4, 2^8«caACt*««i:-r^*«««B 1I 

[«^ 9 ] ( a ) mm tt<o»tt*« b % w i *® 

^fe«fctf*n«fc9"fc^O*2*»ftIB*#Lf, S2 
*«#JB<0HP»!P6» 1 *3»#«I©-W»^liab, 

» Hoi: o 1 ^ 2 ^awnii^ &*iB«** BWrraw* 

'(b) W^^t, 

»1*<*4»2 2»(*4©F^{C, ««IBJlft»*^br, « 

S 1 1 *#±k»fiJESnfct(awi«c J:^r 

rti^W$n/cii©i», Kgbr?fM$n v 

*D3aJrtCC36^Sft*^ffiS?nr M*P©» 1 
tc\tm l «»±tc«ttSn^WiB|jBIJBtc J: SJSW*3&s 

m i aw*tt, 2 ^mitm^cmm^cm 

» 2 . Jd' 1 *2gf*^©i>il3gStti bfc»»tc M^m 

JWSfflljR^^tt. 0. 8-1. 2mm^*^ 
^*©Da^BPiB©lia*S l 4 b, ^WEWR* 
©****«r»ffflai*S2"irS4*, **tbx = Sl 

/S2*. 4^6cca^c4*«F«i-r*«iBaiai 9 
it i ¥mwm£ *) two K.* + ? ^**jci»flt*« 



3 

c t t -r zm^m 1 - 9 <d ^>*><d 1 ^amox 

13M§fc i T 5 If 1 0 $ /c 1 1 iEiS©^®^ 

mtr^mmi 2&moift§%nmm 0 
fikftjjoim 1 ^mimzm-t z^u^^t , 

x # ^ ^ci^#ti« nxm 1 - 9 

[HMBS15] f*jg[i-teJl^ pn^^^/ctipin 

^IS-feJl^ p njg^^/ctip i ng^H^WT^C 
£ £ T & 11^ JI 1 4 !Bl3c(7)^m^ 0 

[rt^Ji 1 6 ] ihu^mz. m^tttamc^ 
^mtm^om 1 ¥^*n£ , 

^7 7 ^^ fcfc»MS.II©fS 2 £ £ 6 £ £ 
*»#E1 5ffitt©3Bfe«iiB. 

1 

g{*Ji££*ru 

ffi^**«a<D«tSfl<0» 2 £ £ »T £ C £ * 

W»£TSI|3R9I1 5gattO**«RB. 

7**77 xm&^mmt. 
fb^mmMSKo r^frvr x^mitm i^u 



C3) #|§2 0 0 2 - 1 6 4 5 5 4 

4 

(W^m^(D«S a B aCDm 2 t * £ C £ * 

#M£T£lf#:iIl 5fE«©*£©ia. 

-^ill^y^u? 7^11 *>gf*Jf £. 
7^)17 rZlffl?m#M£* 

im^m2 1 1 m.mmmr¥m*mtt, 1 n a s . g 

aSb, CuInSe^ Cu ( I n G a ) Se,. Cu 
InS, GaAs, InGaP, CdTei^^^)^ 

20 1 mmvb&c t*wtik£?z>%mm 

2 0Ktt®x$«t£iK. 

tiS C £ ^#^£T5if^Ji 1 - 2 1 CD^ ^CO 1 -oOCfE 

s n * c £ t thtmm 2 2 1 m(o^m,mm . 

. JRi.-r^T^Si (BSa-^'s i ) 3US^6fiS 



5 

©ffitti t u x m t » £ c <t a* -c * h L l, > 5 *j * 
c©kh % n;i/7rxs i >kHHEifef*. 7*^7 

ate j:ot^tt<tt58f»^$n t r^i/^ r a 
mrnm. tct ^m^w-i - 5 4 8 5 5 KH^sn 

&aS£x^>yuTrt»(Dp0S i SteRHJU CO 

o^-rn^, a : Ko»a*/h3< ox, ±#<D¥**m& 30 
tt©jBtt*wu; » 1 mmmteJ:v?n£ 0 

»2 3S»«B*WU S2$«WM^^l$ 



WBB2 0 0 2- 1 64 5 5 4 
6 

ftmmm+mmz nxm^om 1 m\t± team 1 m 
/c«» 1 ^{*± tc^fis $ nitwmmic ct o r ^ s n , 

tcfijgfcJHI* 3 ft* i t *> CC, HiPf^ln©^ 1 fc 
ii«r 1 ag»±fc 3 ft/e&sn tc J: o t jes* 3 ft r * . 
«aWFKJIH»SftS. D3«rt^S2 

MIS ( metal -insulator-semiconduc to 
r) B. **m$m> ^fDg^ifeJ:^©«!©«ffi- 

»2^a»f*BOHnSl5^6^WCcffiffiUrfe0,- 

h*>y(Mnt}*mti!i?ct&X'$z> 0 3ffi&<Dm$mm 

■cRW6*ifcar2aw*fe: 1 mi^ 
leaw^tt, cn6©»i*5<tcw2.»#K:j:oTafc 

wttii'fe, iiwojafcofftcjpJBrtt, win 
* ^ t h ct < . * s 1 ^ « * fc« 1 *^f* 



(5) 



fl-Ufct 0. 5^2mni*r*9 t *7$b<t;f0. 8- 
1. 2mm*r*0, *SUJ*fcftlmni*T*-3t 
fcJ:l». cfttcJcoTiWEKOS i & <t*©ttf4<OflEflM: . 

WtCffiAtf. W»fl!>J:^«C*^ft^ 1 4 5-9 0' 
tC31^Cl itCct^T, 3%tCjff*b< ltd 0-9 0' &C 

s$©hpsb«. fci a jg-c*fp. 

tcmmtz&mnmz. »«u mm*, mtctezic? 20 

1 * xxmz ymttrntfi*. mmcmn 

»#©on»<ojst.iy<*«©jHiar, *i r 
1 j&r?l 3 9 #BBsa h* t i t ma*fe#(* 

-r * mzomz mmn 4 0 jw&s $ n , ytnmm*® 
mimammu, m 1 js«?l 3 9 02 

?l 3 9 ©isffifc b < teSBffi«2©«» i # . mmetyc® 

MIEKIPMfr fcBUJbfcS 1 ^K»J|(Z)neS 

£ft&c££^®£-f *fc*»JM*; *««JEaR"T 
<m&ZD 1 4 U »IE»2*»«»©«iP8B©l*ia* 
D24U »l^ft3-9©l*9S*D3<!:U ^2g^ 
?L4 0©rt&£D4iT6£t. 
D 1 >D3>D2>D4 

^<*©m«ift*#tc»gi;$n/c*2sa»?L 
Aozftbxmzmmc, msmtcffl/tstiz. cmc 

iswvm i fcct o'H 2 , is*^-o» 2 ** <t 

#r*SJ:5K:Stai S2¥i»«i£3l 1 **i©aa 
WSiKCcBBor; »i6©Hl©IIP»9J:pfc±*r» 
2*SW*cJB©«in»9©±aiJ©»JiH4, »1«#0>» 
1 &jft?L 3 9 cDtffc® 4> b < ra«ffiWjfiO>»fl\ -T 50 



2 00 2- 1 6 4 5 54 
8 

m 1 ®if*?L3 9 ©WHffi;foJ:tf/*fc*«-©* 1 Jg»L 

^£ft£ c *l^ft»7©«P»9^61llHLfcSIW* 
10KU, m2mWl 4*s»2U86?L4 0**BiLr, 

/c i * «ks o r MttSBB § ft r nm^Kc s ft r t> 
J: < , $ ft 2 4 o few* 6 ft/c*gmi4^- 7 

or. !&2»f*l 4«c««ttk:aSI*StiTt)J:^ 1 . Sfc 
CftfcOWlD lteJ:D f l*J&D2, D3, D4£\ 

^*^©*i&*Sfc*rIW* S 2 <t -f § <t "jfBfeifc 
x=S 1/S 2^,-2-8 «caici*«F«4r&. * 
toWSWtt, (a) «a»«(D*tt**U. 
)ife<tV*tiJ:0fc^O*2^»»»^U. ^2^ 
»*M©HP»*6fff 1 ^IWtjJBO-a^j&SBtau, » 
1 *5 J: CKIB 2 *»»Ji H*> * ^ ^ Mto 

fctt«*«iau. » 1 2gf*^/c«m i »»±ccfl5fiR$n 

J: SSI* Jt^JWlSEias^CcJHWS ft, » 1 

5tma»3R- : Fo.fs 2 *»(MK:«amtc«** s n; s 2 
usw^its*, ftnmm+vnmz: o. 

5-2mm0r*l ^(*(DElS|5(DMP«8©ffi»* S 
lib, #«Ea»7-0+*£*trKffl»* S 2 iT^ 
it, **tbx = S 1/S 2*. 

«i-rsj6»«iBBr*a. (a) 

<DH 2 £W b , « 2 ¥*fl«©MP»fr 1 

*a»#»©-a5^*s»ffl b . mite£um2 *m#mm 

53**t*?t, Sl£#£»2»tt±(Briiifc:. 

Mga«a b A:ffA(cs«n(c«tt ^ ft zimw t ^ 
ytn^tm^-o^m^ o . 8-1. 2mm^r^ 

9. 3a»*©l!3«B©HP«0H8l*S lib, 
**©**tdtfRfflaitS2i-f-5i# 1 »Htx = 
Sl/S2^ 4-6CCi8^Ci*«F»<b-rS**^=S 
MT^^> 0 *»MKlfi£A«, ^t*f*©HSIJ©HIPtttt,' 
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□MfcMttt 1 5 C i K ct -9 T 4 *BBfe& 

fcfc&. Lfctf-?Tlli3fcJ£x = S 1/S2£, /c±*tf 

5 «:&*.- S»f*©«fiB*. tt«fiWI*'Cfti3, ft 

^<7>W£#8 0 0-1 0 0 0 <zm</>±&£J:5 
fcfl$fiSu/c*fr*«m»arii, fBfcttx * 4 - 6 {Si 

L/^ffi«*#-j"S¥«*C*»LfcA:*©»*tt, ft9 0 
-120 Minted Ud^tM^lwa^ 
s i ©ttffiStt, 2 ff*»(CHir»tr<ti^iiBH«**S 

->|J zilsaiMMZ. 3 5 0-5 0 0 //mt*l 

1 5-2-0 ffgffr*^.- t/fc**^T#3MT?tt. S i 

*tf. fl?a<3Di*j»3. *«ajft*«)WS*0. "5-2 
mm<Hcji!0\ #?£L<Gi0. 8-1. 2 m m * ig-St 
tifcfc, H3fcJtx£. 2-8(ciot, ff£U<&;*4- 

1 W*fc "3 <D S i cofS^MSr&'Mir sctm 



(6) »H2 00 2-1 6 4554 
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Sj©«ffl**ft«-r<&jffca6K:ai!-cA'5. ***** 
^ <D?t@# 0 . 5 m m <*> *iir* ^ Si ©ffiffift&fSM 

si^Mti^fn^, 1/5-1/1 ojciK-r 

«ltoili*it-raBfcufcl»jartt, *«Ett*?-0iBB[ 
20 fcix^40-80°ci-ri>ci^r^^ o 

1 4 O J: 5 fc/ 3fe*a***tt* 1 ¥ 

v^E^«**TOa©»2*aw*iBe 5 3&s»st 

HI 5fcJ:C>'^l 6©J:5K:».:)6*SE^BJv 
-#«S»SO0 1 ¥m&m 6 8,7 3 ©>f % 7 * 

^r^jttt^wtJieg, 74, fei^ai^wwi 

S B H S i^cttnW^ (/id s-i-r*4ct«et 

U CftKJ:^rW2*»*ll©3l»«ff»^$< b 
rc©»2^#iir*^®iR$n^«i:^«:b, ^® 

50 iE©5fetf ftSBtc feW SpjgSi n«Si«ft 



: (7) 

XL 

mm^<o i srn mm^nxmi- • jtimzft 

Jl/=f SBft»*©l*l±3!r«H 6 ft -5 o * fc*^ 
^ft/f^Wf £rtg|Hz;U8 1 4, ^<7)rtg[5-feJKD^CC 10 

*fc*»WH\ rtSP-fe^8 ltt, pn^II/cttp i 
-nJg^BfcWU J1-3H2JI/82W, - pnS^«WJp - 

**#n"8 4 4 % ffi^aiwjBs^r*^^ 7 

^/c«mS a B B (D^^Ji8 5 i^l, W»feJW8 2 
tt, rtfrfcM-KJWc, 7«7tXp i ng^I8 6 
4, CO p i n«^I<fc 0 t»*^fi^> h*+> 20 
[,>7*A>7 TZ£tci<mfeBB(0%2¥SWm8 1 4£W 
•r*C44E»4"rS. HI 8©"±"5. 

©Sl¥Sf*1104<i:, ft*iIffM©7^7 7 X 
fe<fcCf/*fctt!StJte*©¥alW*JB 1 0 5, 1 0 6 4£W 

oyms^mm i p 1 4, r-t^7 7xm^i 

10 8 4, te^m?F^(Z)fa[^ 0 B a colS2*«f*l I I 1 
4*WT*C4*«f»4*£.' HI 9© 

£*>K, TOP-fejUl 1211. rt3&>6Wc«Bic/— 30 
ff2S©T*;U7 7*(DSl^{*Bl 14 4, 

r zM&¥m»m 1154, ft*si«»jS©r*^7 t 
mamc, -^mmm^o^^mim \ 1st. r 

7 *Xtt*aH*B 119 4, tt^tt^AOIktS 
B S a ^2*iMl 2 2 4"**r5C4*»«4«. 

02 0 5 fc, rtSHzJH 2 4tt 4 

ft/11 2 6 4,- tttfiSOKI^afttJI 1 2 7 4, 
WB3tt?*oT, Il^(tl«l:H»OFf+ 40 

-feji/ 12 5H rta^wtJitt, -^m^sofftsii 
>mfcm 1 3 0 4, T^v^ t zM&¥mi*m i 3 1 
4 , i^mmm^m^m 2 ^mitm 1 3 4 4 £ w 

■T*c4*1*«4-rs. **Wtcfit^«. «»A(m 
c) *«f*Btt. COJ:^^W* H H Q *« 
ftB*. *r*»(tJi<fcp'in«^)B4©IBIK:iiAr5" 

tXp 1 n»^Jg4»2*»»JB4(3[)^nft^(cj:n 50 
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tcJ:SS*f* J Sra**rSCl4tcJ:^r, ^4x^4 0- 
tfJMflhSh. C(Dt4&C<^Tk£fc, *««ft«Ftt© 

{*jfk*, itaai^*»(tjir*sc4*i*ai4-rs. 

£/c#£PJm, BSB^^VttBtt. I n A s ; Ga 
Sb, Cu I nSe 2 , Cu (InGa) Se l; Cul 
n S , G a A s , InGaP; CdTe?&>^^- 
. ^6a«ii/cl8fflr'*-5c44Sa4-r§ 0 

jE7L4©^tta»«B**S*C4^"C^, Cyclic 

39*f*©*23W*4*J, sta^n-cnawtc«as$n-5 
t o «5##sfc 6 hr msmtcimz c «t 4 

5iSl^JE£m ( 3UTC4^-c^s 0 

»a©Hl 2teJ:pBl 3CC7^$ti^J:0CC, S^f{*© 

JliZ2§P(7)AZ:±0 4 alT 9 4 ^fitar ^mW6c«- 

MfflfcJ:^*^^*^ES^^C4AS'r:'t-5J:^CC 

^m^g 1 cD-Sl5c7)ffi;AKffigir * *) , H 2 U36X«S£ 

Sn&*»«!tBl©^W*ttBHr*S. 3t^m«gl 

^F2 4, *©3t«**^2*J««Sn^J*»3 4* 

VB , EVA (x^b>t^ 

;UT*^-h) tt4*3&>6JsK5*«B5 fttcaiRSti. C 

<o%mm 5 jctt, u - 

*»B5©««i/- b 6 4fi»ffliJ (H 1 ©TJ) (D^® 
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.«ctt, ^mmtm^^^mymmmiy- v 1 2 
tmMztih. c *) \jx%%wsm. 1 <D±w<omnt, 

H¥a««"C*S. 2 fcfc, sn*an*» 

#2 8 €caHDffg ft£> s 1 ^gf* 

«7©-«5$H Ott, BBP»9 3^&Hl©T*tt:»fflr 
6, H10iSH*l ItfJHWSftStifcJ^T. 

^saasR* 2 com 1 *> j: 2 *»f*s 7 , 8 m*> 5 

3HB«**«m*3tiS. 3»£f*3tt, »lS!W*13i* 
2ittl4i ©mccm«SB«<* 1 5 F ^ * * 3 . 

ft, c^or^ifccfc^nzaSiti 3. 14#, nftffc 

fcM2«*I 3, 1 4tt, Tfci^tfT^S-^Affi 

t> 0 mm*6ifi^ 1 5 tt, fciiLtfsPU S Fft£<D^& 
lWitJfl."C* ? r A < , *©«fr©«SttM*ttt*f**> 
^^rfe^. a»<z>&Dnau 7tt, 
ft, cocnffli 7©rt®«. sissfti 3tcj:or®fiS 
£ft& 0 snasn 7rt©j6fcttv #«3fflaw-_2#*ft 
■eftessft*. H4b, sf**3©-su<o^PHH-c* 

£ 0 HfiSl 7©BD4ai 8tt£M^C;M, /cii^C 

r*^>r*><fct>. 04«cto<,*TEOS-i 8^3'wi 

tt, fca^nnaT^ot^K W5K:Ri£*ra& 
HP*S18tt. *KU *&*>%M»17tt, Hlfcto 
W&jMU^tK©Jaffi3Pl 9tcJ;orjift6«> cftitJ;-o 

nit ftccftSfcoftr. fciAtt««»tt«:jtelffltt 

mmftm 7 #3£J*f* 3<7)I2 1 4 (CStSSB 2 1-Cl 
MffJKJgiR<*ft£. #«£8W*2©»2^f*JB8 

'BaspcDS4> u < M^cDmmv xtm 3 com 1 

1 3'tc*««K:Sa*3tiS- H5tt/#*fflft*f-2©. 

3 tc»*S 3 ft & W©tt»K tott ft*^ 3 

i"£^r»foBH*e&£. ^5©#^gy^3 itt, Sir 
a©n i &caffii-rsKHi«js**rs. i s =m»mi 

tt, SWr**K n®S i^^fiSSo Sl¥aH*J17 
tt, r^rx, ^ B e H ^/cti^S H B H r*)-oT^J: 
l*. C©»l*^»7©^#«C»ttSft*»2*»(t 
H8tt. pfSitM. C<DfS2^f{*18tt, T^r 
;V7 T *, **Sft*fctt*ISfl"C*or«>J:t». ceo® 

2 8 tt. SI 7 J: 0 fe*£K^> F 
+ ?:7'£|£< ifttt, ^iBp^a-S-iCtth 

. tt, 7^ F*> y^SfiflWaWtJiSSft*. 
©f6©^srctt* H5tcm$ft5*l*aiftB7« 1 . a 
«***¥«flWtc J:otH?^ ft, fc i * «n 
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J&&£G1rZ I n A s k CuInSe. C u ( I n G 
a) S e 2 , Cu [ n S, G a A s , InGaP, Cd 

t e 7> e>itf n/c i tit * o r ^ 

COiS^»»*^JiJcJ:oT»fiSSftfc»l* 

3K*J17©±«:, I2«18«^, C©^2 
*g«18tt, P^Il?f^«T5*iftA 1 G a A 
s , CuInSe,, Cu ( I n G a ) S e > , G a A 
s, A 1 GaP v CdTeS/c«mcW.t^j^l 

*3f#(oy;i/^^*>6J§tfftfc 1 «ar#&. C 5 
10 pn^i«^'h^ D IS 1 toJ:tf»2**ttli 
7, SCCT^^T^^ft^fflt^Xg-Ctt, »a© 

0<Dffllc^ i¥m#m 69ZMf&L. cftfcjrorpi 
nm£ffi&DWl&2tirb£l,K H5«:7SSftS*«SE 
f^31»t, Hltc*3ftSSS#3<tit>K:- 

^Sft&»l^3lM^J^^2^l!B63ftfca % H6tC 
20 inSftSJ:^ MMT2M1I^^ 11 
6tC*3ft**«»* : f2rtt 1 »2*ai{*^8cpp^ 
P»93&»6*l"*aKtji7fl>-»*l O^ffiLTU 
S 0 C<DBBP«9tt. tp&no 1^18 0" 
r¥ffitt*c»fi8?ft-5- Wft^llt /ci^4 5- 
9 0° ^^t^<, W*b<tt 60-90" T'^o 
rfecfcO, 7tm^*^3 lO^fiD Hi, /ciiLW 
0. 5-2mm(/>*Slr*oT: fe«i:< , $6CC^7^L< 
ttO. 8-1. 2mra</)r^^ 0 ^P8P9©rtStt, # 
IHtfD2r^SftS. JB(6ltx = S 1-/S2tt, 2-8 

**a»*^-3 1 %«jwBiaiLrBP»9«r*ja-r&i 

KhF-3 ltt ? -?-©±ai*s©gi^ , '> K3 4fcJ:^r*ft-e 

ftitaiBk5isft, *r*b^u httwisw 3 5 cc j: ^ t:we 

ZH6 0 P«t*3 5« % P-73 6, 37tCb/c^T# 
»W6ftT|pIKIgKi3ft6. S016^#MUt, S:^ 
f*3©KligK:*/cor k r^5^^A®©Si2»»i 3 

*s»it3ft, com imit 1 3 &oi««?L3 smmz 
tiz. mmi 3 9 ©rts d 3 *«^«»^ 2 mi 

40 Dl*?«t*ot,-*2*i»«8(DHPS90flSD 
2 £HA ^«Cilttft ^> ( D 1 > D 3 > D 2 ) . «Efi« 

©sstfftjttt 1 5 ft, c (onmmfo 1. 5 k« 

SS»?L4 0*qi5flE3ftS. @^?L4 0©rtSD4tt, * 
SgafciR^ 2 ©»P» 9 (Drtfi D 2 *S»'C* ^> ( D 2 > 

D4) 0 a>bxmmK3 9^mtimim»\ 3tm 

*HL4 0t*-r*«Sl«(M*l 5 i3&«ft^ftrg«3 
ft-C-*WtSft. Cft6©«tt?L'3 9, 4 0(D-&l«tt 
He«±CcSai-&. S6JC»2.ai*l4*J«a6h-C 
g*?ftr-f«b§ft, fl¥«c3a*»3a*s»jj6"Sft 
50 *»W«a»(0«<Z««T?tt. ®M?L3 9£WlT£ 



(9) 



15 



9 1 mW 1 3 t , ffi«£?L4 0 ^tSISKKft 1 5 

twtshrfcjci*. »i*jjstf»2ai»i 3. i4&*> 

Wt^SUfeBttl 5©J?^i, /catf6 0/imtl)o 

9 tc&$ 0 maJB»<t 1 5 ©g^?L4 0 ftcBtr. 
MBHPtt 9 ftjfitt. 8tft?L 3 9 Effi^* 1 *§{* 1 3 

S-T- 2 ©HDSS 9 <fc *) km 1 ©±?ft'lff 2 8 © 

H§nW9*HtPWJaMi, £J$<*3a£fctt3<D»lzg 10 
#1 3©Splft»fL3 0Wifi©«»,-"f&t>^»lft|» 
?L3 9 CDrtJMSS'fctt-tCDS 1 «t*?L3 9 fifST 1 « 
t*?L3 9&Hfc*#£#. MSWCcSttSft*. ^2* 
- 8 ©*HBB <b m 1 1 3 t ©Jg»»# 4 4 (H - 
1 MS) tti SPSS 9 £St*ffi&¥ffi<DS*Sl54 5 J: 0 
fcg! 1 af ft 1 3 d:«S*fWJ (0 1 ©±3/J> lt&»U C 

wcj:ot*iw*i 3ifimim»i twamtcmm-r 
zctzmmicwz. */ccc[)s»sB^4 4tt. hps 

*4>4 6 *3i*«EB¥ffi4 7 0 fegapgB9flB (Hi CD 20 

Msn^p ^22i{*i4ti, sstiWRfti 5<z>aa*?L 

£ e C^bTffM2ft/c5J^*3©K2H IB, fc<2;A 

1 4 <t-©*»BBatxa, te <t CF» 2 8 & * 1 
3ft 1 3 4©«»««Kxei©HXS«; ^"Th*** 

ccJi^mtcTffetir 4> cfc < ; &si^i$fci^c*Tfrft 30 

^WT^3fem^f^ : ?-2^i2^5ni> D #^©18*© 
«©»«"Ctt. $If* 1 3 /*ft«ft 1 5 /«* 1 4 (D 3 jg - 

aHS*. nosu 1 7 tmi&s ft£ * $ tcm&gamxbtt 

, *s<* 1 3 <b«*i* 1 5 tMMtmat.b 
t t 3at#3*K6LT:tJ:l>. @8B, 33#<*3©l!a 

33 1 7 rtfcjwsowR^z ^EK-rsxes^-raBSit 

L//c^lHr*S..Ma©0 7tc*5^riR5l^'^ K3 4 

-cx^wg 1 s htcWpzxmmjLzntcyemmm? 2 ao 

tt/*©WP»9#T#fc«^«»<D«T, 39*f* 
3©pasf r7rttc»s$nrfie«3ns. r?i^* F3 

R5l^v"K3 4«:J:or*saa**^2^Dfl®i 7 
WcEKStifel*. 3«M»3 3W»fWrt-4 2tciH»l 7 

'3 4*ffl^r*Wa»*^2t. 7CCKB 

mmm+2mtm2ftz><> 2 ra 

^»3ficDfl»i 7©fir««ft«csttsni. so 
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8BR*2©»l*»ftjB7tt, F«3 2T^U, SB 

2zift i 4©flas?L4 orgies 2 l fcsawteJM&s 
n& D *'fc*«a«sR : f-2©»2*ai*j»8w, hps 

9 ©±95©J^SI$#3fr l iStt l 3 ©JgMIL 3 9 «2©» 

^i»tcgi^n^ a cne>©iBi*jJ:oW2«* 

13.14 iftfS^ft*^ 2 2 *5<tC/Sf 1 

tt. 2 iJ^3i^1-^I^W4, 

-4. 4bCE>»jJ«:Hc;S¥WK©J92«6 l, 6 l b 

sa^*4. 4 boimmm i, bi bWis©»»R" 

ffiHt?*S. -*©*a*i**4©^*3©*laj(ttl - 
3©±6C. ft^(D3ESf*3 b©H2*lftl 

mtb. Ltc&^x%m*zis\,>nE.%$L*)ttttrck& 

X<* 6 a Ml I ft^f#4 , 4b, 4c iMMffidc 

tm btcwmzmtwimt bmmmx& % „ pst s 

^iff*4 b©J^aS6 1 b£S*aT v msiwccBiraoj: 
^«:«»*r5. ^e>tcffl^-tff*4 b<Dir3*©^2Sl56 1 
b <tS*MMC!)^ffi«6 1 b 1 B»r-5Jfi^-&#4 c 

©]ilJ2^6 1 bCDT^CClMl Hc^^nSJ:^tciBg$ 
n^ttfiR-Ctt. ffi^©S22SP6 1 b 1 tt, ft&tttt4 c 

cDi^)32i^fi 6 i c©±*tciea$n', c^Lx^Mtzst 

1, 6 1 b ; 6 1 b 1, 61c ©HI HC4BW-Sfc&^ 

<t^. mi 2tj, R«-rs*fl^tf#4.- 4b©i»j 

£156 lit SLh^TfeO. fl&*©a^#ft4 b©JSaW 

6 1 bttAT^rjBiatsn-s. ina§P6 

1 4 <t, HSaP 6 1 b©«{* 1 3 i*s«SlWfc«*l63ti 
#4, 4b©SaW««tt«*^r»r[pSrft-5,. C© 

fc. ftjccoiWBrij, ta^<t4©3J:^/c^ 

fflSU 6 1 ©^{* 1 3 *V t&&t# 4 b ©iT o /cH2» 

6 1 b"©*#l 4teS^tcgaS3ft*. C©J: 

1 2*5jrCfHl 3©tt««j6«Cj;ti«, 3t»»3. 3 b 

©cas^ififfi u , m h ntcwmitc x$z>tcv&< ©m 

fed: tf*«SJft5RT-*iBIBf -2> C £ tfX * i 5 K Aj: 
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*^*CJfi*Mtc, nflSfittSfi (nc) S i H6 3 . n* 
^SS(poly) Sil64/pBa-SiCI65 



Ifl 




« ■ 


1 4 


6 6 


p ^ c-SIC 


6 5 


p a — S S C 


6 A 


n poly Si 


6 3 


n ^ c-S i 


1 5 


7 0 


p a — S i C 


6 9 


1 a -S i C 


6 8 


n fi c — S I 


1 6 


7 7 


p /i c-5 1 C 


7,8 


p a — S t C 


7 5 


i a -S I C 


7 4 


1 a -S i 


7 3 


n it c S 1 
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mWmv$>Z> 0 #*2»ftJ16 8, 6 9, 7 OB, H?xE<D 

i BtDjtflBdft*^ 2tctei>r. ¥Sf*H6 8 <bur, 

C CDS! 1 6 fc&tt £¥WfM 7 3, 7 4 tt, n &t£ 
B H a Sit^^^k *yt*«(*li7 4tt. iflgfttt 
US ir*ort<fci». 0 17W\ #5feia©38Bi©tt© 
»«©««9»3R : f-2©KfflBI , r*-5. H 1 7 -El 2 0 

' Jfi*WT-5*«a»IR^2^ffll^nrfeJ:U 0 Ull 7 

[*2] 
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(11) ^2002-164554 

19 20 









m 






8 7 


a 


-SIC 


1 7 


8 2 


8 6 


a 


-SI pin 




8 5 


P 


a-Si 




8 1 


8 4 


n 


p d 1 y - S I 






111 


P. 


a c - S I C 




10 2 


1 1 0 


P 


a -S i C 




1 0 9 


i 


a -S i C 




10 8 


i a — S I 


1 8 




10 7 


n 


u c - S I 




1 LI I 


10 6 


P 


nc-SiC 




10 5 


p 


a -S i C 




10 4 


h 


p o 1 y - S i 






10 3 


n 


d c-S i C 






12 2 


P 


c - S 1 C 




lis 


1 2 1 


P 


a -S i C 




1 2 0 


i a -S i C 




119 


i a -S i 


1 9 




118 


n 


c - S I 






1 1 7 


P 


a — S I C 






116 


i a — S I C 




1 1 2 


1 15 


i i-S i 






114 


n 


a - S i C 






13 4 


P 


U c-S i C 




12 5 


13 3 


P 


a - S i C 




13 2 


I 


a -S i C 




13 1 


i a -S i 


2 0 




13 0 


n 








12 9 


P 


a -S I C 






12 8 


i a - S i 




12 4 


12 7 


1 fi c — Si 






12 6 


n 


a — S I 



01 7CCfcl>T, rt«Hz;U8 1 OOfl-^fcft SR-fe^ 8 2 # 

fed: < % 5 6tc4^f f*l 8 7 S i CXk fa 

^2gf*H8 6(Op i nS^Wt 3MgSft*?-2 

4, 8 5©3IWB3;£I21 7 ittiSKU ttSHzJU8 2 
(D^2l{$H8 6. 8 7 ©3f 1 7 i&i^iU 
C (D^iSft H 8 6t^ ni, i JFJfc J: O' p JU<D*z!H* 

^ytitrecaaR^atcBBLtHa-c**. 01 sw. * 
^(omt&oi&o^moyfm^m^ 2 <owwmx$> 

1 0 1 ifl-SIHz/U 1 0 2 itctt. 
1 03-1 06:1 07-1 1 i*J«i3tir»ffi3h 
0 19IJ, *^^(D^tfc<Dfl6O^t03!cmXI!l*^ 
2©ffiIBT*-5. rt»H2JH 1 2<b^SP-b;H 13i 
Kte, ¥«{*H 114-117:118-122 #HJf 
sn-cWfiRSiT.*. *a«*JBi 1 7 tetter, p$t* 
ju^txs i oriottj;^ 2 1 hnm 



cc t pir^7^Sior*otfcJ:cv B H2 0 

Kfflllr&£o rtBP-fe;i> l 2 4 <t?fSP-fe;u l 2 5 itt, 
*2f*B 1 2 6-1 2 9: 1 3 0-1 3 4#flMi*ft 
¥^f*jf i 2 9 tctt*r\ p»7*JU7 y X S i 0 

<o»«tt«ft* ^ ? * , m i ct c«b 2 mt^ns 

40 u ^flt*«jior*>J:i». »ife<fctf*2S!K*W\ 

<, S eOCCn^O^HN i . Cr, AL Ag^I 
©±«ctt." tve fa J: < , c ©t*a«« ? 
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*5UH"rsc4#-c*s. SfiF(*<Dia»©rtffl*JBflEf 

hm l awt$3ft«*©tfil»«: J:**»*tt 4©Ef« 

o ««-r *c4#r*s4t»5#BL icn^imir 

^f*4©««W&«i*f«u:s«:«»bu c^or 20 
£S1feW»LfcSft. t©C4KJ;oT 
»#j(BI3ft&c4lc&S. Ofctf^TiBfiStk 

> K v , *^«OSI 1 *3S*1 «fc 0 *>J£ < 

r . %.<D\m\omm<om 2 mmitmv^m^ $ n 

*i>m£B (nc) ¥^i*li^/rS-r^>t:4tc c fc^r, 
[0ffi©ffi3£fclftBJ§] 

[HI] 1 ©-SI5© 

IH2] 1 <D±#omi£*mtiBiffimv*> 40 

[03] ta2Km2ti&im9mmi<D#M#^vab 

ho 

[0 4] S^ft3©-SP©¥E0t?*S fl 

[05] 36«El»* : f-2©3a*ft3K:iSttShSliKOtt 
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[06 ] *S8$Ufr?2 43W»3 4 

[0 7 ] XS«(D*«£ft*^ 3 1 ^^UJjPXUr^P 

[0 8] ^{*3CO0a^l 7rttC3fe^JH^2^rSe^ 

[0 9] ftWESBfrf 2 4»M*3 4**-f&fc£tM* 

[0 1 0 ] 09K^3ft£ffl£#{*4, 4b©JH2a5 6 
1, 6 1bW«fflt^„ 
[011] 4 . 4b, 4c ftS«Wfcig«Lfc 

AM^T BWMfc L fcWMH^* -So 
[012] BHg*&*a£tttt4 . 4 b ©S£lft&&tttt 

[013] xmm^mwmBmtcm&m&w* 

4.4b ©«»tt«tfi«»*^-i'|RffiHr *s. 
[014] *»W©*Jli©ft©»«©*«!!BR J f-2© 

[015] ^IB©^©«©»«©3t«a3(«^2© 

[016] *m*o$mofooBi&<Dftm$®m*2<D 

[017] **W©J|l6<D«©*J!to*«a8tt5^2 © 

[018] *»W©**<D«C!)»J^jlMa8fcK^2© 

[019] **W©^©ft©»lB(D3Ma«BRT2© 

[02 0] *»W©S 6fc«<0^©»«©*«fflftj|{ 
^2©KffiETC&6 0 

1 #SM£g 

2 3fcH£ft3R^ 
3, 3b 

4 

7 8ri¥3KM 

8 f*2¥ziK*JI 

9 HQflS 
1 0 

13 mim» 

14 ig2*ft 

1 5 mnumit 

1 7 nasi* 

18 HEM 




[H.l 1 3 



[013] 



(15) 



%m2 0 0 2- 164554 



[HI 4] [015] [HI 7] 

% ft it 




[g|18] [H119] 




(16) 



ftm 2 0 0 2 - 1 6 4 5 5 4 



[ttttlB} Wl 2^1 1£27B (2000. 1 1. 
2 7) 

[*«MjE1] 
[1fiES*ft«H*] TOSS 

[HEWS] 9* 
[0 0 0 1 ] 

[0 0 0 2 ] 

-WflsW* < ft *. * A:«ISft^;u hp vfjy?, 

^ >y, f >^ #'J v>>^ft4<DjjfiT 
ft 9, asftccfts. 

[0 0 0 3 ] C<Dru1^^fi?^^te<D^25 , ctfS». 
7^ 7 XSi («fta-S i ) {ftgfrfcfiS*, CCD 

ft® i t 4#-ct 5 4 1> 5 MjS***5. c <o 

s«feft Zfonfrfrt a z$mM pjsetc ft o t 1^ s . 

[0 0 0 4 ] L*PLft#<E>, C 5 Lfc*Hltt:<fc -3 
«a^K<DS9* 3 &l«< TC 4^oJffiT*«3 , ft:4*.tf 

5-2 5KB^ftTS4lr>5ffi*fr*«WL 

[0005] &&f&p)btcyt£{i*muz%m®it l 

t\ 36*Stt i ur, fr^cHwafc-feib 

* 2 fcti 3 m^ic? %v>? BMmr&fimift 

£ 4 **fb©Bfflr-5c4^e>^<bftt), C^Ufctt 



[0 00 6] c©J:^ftWH«:"jB»-rs3 6«:flho«3 
^fBESBtt. fc4*fcm&¥7 -5-4 8 5 5 tc^S ft 

»*J^Rtfi&i^ ?t<D*i^fl¥ft7^5^-C;A55 
y ?LX ft^CD v BS imzmtbL* CCD 

[0 0 0 7 ] C©»3^TfiSBt?tt, ftK&DS i CDS 

nfti-tn^ft^fti^ -e©*s*, tt^4T;u5-->Af5 

[0 00 8] 

*»«R«*««-r s c 4 r * s . 

[0 00 9] 

8frr*-3T\ »l2»»4»2 3»<t4©ratc:, 

*»fflWRWK«snrEi»©» i «ft$/c«» i m 
tasffi b/cSP»tcmmw«:iSR $ 4 ^^t? c 

[0010] *«3B(cfi£*«. «ffi»tt©tt»©a-*fll 



(17) 



#W2 0 0 2 - 1 6 4 5 5 4 



[0013] #*W©:**£»* J f KW, ^tSB. 
** fcttr ^ T *<D*1W> 6J$;-? T £> < , i/'ja 

<, SifcfciAtfpnjp,, p i nJB(0a«j6*WL'CC> 

I S (metal -insulator-semi conductor) Jf£, ^-^Scn 

[0014] ^MM^SI 1 ^»ftJB«, ^WJ©»2*z» 

#m^&s-f <dh 2 if$f*©s 1 

«w«cSM»3ha. #«saj«*©rt»D* 1 

^tt, cne>©»l'*sJ:CJ f IS2a»(*CcJ:or^J8tt$. 
[0015] #«3Ejft*m*, K«r*ort>J:l^ti 

«ttr*titf«fci?. an tpmommmc 
[0016] *tot*Mtt< jtwamsR^o^aB, 

0. 5-2mm^^^C<!:^«it^ 0 

[0017] #«lft**©fl«tt. 
0. 5^2mm*t*l Jf*L<tt0. 8-1. 2m 

V * 6 J: 5 £ i i , RjB^©f*tt*«3ClWR-T-. 



[0018] ttc^mmz. m^m2^mitm<Dmnu 

[0019] *»wtcfi£^tt ««0£5fciW>ft0 l 

£\ 45-90° {CiS^CitCjr^T, 
«6 0-9 0° tCiM^CitC^-oT. »lteJ:i^«2* 
IWBMP»cwgJs£tt:J:oT«ai3nSJt«:& 

[0 02 0] £fc##Wi, JfflttcM^/ci» 

HP«t*. fcti«*»©*tt(o*ft»-c*f3. tastes* 

SQftJtT- ©» 1 fccfcCXH 2 tBSCc^awtc 
JB»S#iri»5»2*jJ:y»13IWt«: 1 *tiWi«SW!i 

[0021] * /c*^«, SJ*#.©oa»©jst o < » 

ats t £ t tc, ' mswawc «, $ 1 mmi 3 9 <d 
wsLZ^tf-mmiiicimzfi? zmmom 2 8-a 4 

£tt?L 3 9 0 iA^ s »2 *^H(&HPSto_b» 

co^f a@ £ ss 1 1 gj^ti 3 9 comm fe b < tt* 
na L/cm 1 .^awtJKowaB^^, ^2 mmfi 40^ 

[0022] * tcxmtt*. %m$akm*(D9mzT) 1 

■£U Mia»2*^*B<OBiPWcOrtS*D2(!:0. S 

^D4£f€)£#. ■ 
D1>D3>D2>D4 

[0023] *^tc^^.«, m 1 1 mmji 3 
9^, ^^^©ffiriap^paffifi^R**?^, -e- 

©ftPSW>6Sffl0fcH 1 ^ai*ji<DMB-ai^^ 4 s 

■<fcc;»2W*Jfe 1 3K«ffift* : F©»2*jJ:c;Mri*«ft 

[0 02 4] »2^ifM&flt 1 aMtiOSSlWffitttc. 
^Lr, aa<DHl©HD»9<tf3*>Jb*-C»2**# 

«©hpsp 9 ©±fflj<D^®ffi£ , *.i 1 mmi 

3 9 (D*ffi 6 L < tti»Wt2©8ltfh ^"Aj: fe l 

?L 3 9©rtjiffi*J«i:CX/*^:tt'€-<D»l»^?L3 9#jfi 



(18) 



«fW2 0 0 2- 1 64 5 5 4 



"jHOOCtt, »2 5*t*l 4*s»2«JW?L4 0 4J*MO 

tcj:-^ ^2^*1 4*c^»W0cJ£iR3*iTt>J:u o 
[0 0 2 6 ] *ytCti6©^SD lfcJ:yWID 2, D 

[0028] t it*mu,t. ( a ) mmttv&Rzm 
£wu mz^mmomnm^m 1 *zif*Ji<D-§iJ 

ffl*rs«R©*«S6WI»i, (b)3t«M*r*-^ 

s^ss^ftTiaa©^ i ^f*^/c«m i m»±u-& 

3*i, Rlilta, ^^aESBR^©* 2 *»ttatc*» 
WfCffi«3*l. »2 3H*W\ *l^»ttJB©fflS2BfflL 
fcBf»*c*SlWtc«|ft3*i-5^S(ti***. 3fc*8!» 
X^O^Stt, 0. 5-2mm*t^l £#&©0n§i5 

Kffi«£S2<hir&±^ SB6ibx=-S 1/S2&, 2 

[0029] ( a ) mmvKmvtZG 

£*TU ®2^*)g(Oigpg|J^e>^l*a»f*@cr>-a5 

mi ** j: aw 2 ^ssmm n*> h ytmmt) 4 
si«f*<tsr2 3H*i<Dffflcc ? mmffttSr/ru 

l»(t±K*lft3n^M»KJ:-r>Trtffi*s«Ja3*ifc 

m^-ffis^tixmtficom 1 awts/cBs 1 

3*i. »l*tttt. *wa«*©l|l2*3I*BiK:«« 

.SR-T-COW-Stt, 0. 8-1. 2mm*'C*^ 
DnaJ©MD«©ffl«* S l ib, :)MS!ftfK^©*<i>£ 
. £MKffl»*S 2 **Jtx = S 1/S2 ' 



4. 4-e«:ai5c<b*i*ai-rs**««ii'c*s 0 

r$)-9tu<, c©iHi®ttji^^s^o*ir5tapKcc 
Bf&zn, tome, ytmmm+mmzh, ^0% 

«H*K:Jgtt3*i*- Dfla©MPS#£ft®ra^T, 

<fcM£fr£. Lfc3Wor**tfcx = S 1/S2^ /ci 
Atf2-8<&£l/E\ $fc*f£L<tf 4-6{g<hLT, 

•CS*J:5K:&£. XJ*(t©#JSS«, ttKWIH^r* 
[0 03 1] fciAtf*#l6W*©*l»(cJ:*iB, «tf 

itt©s i frhfo%%w&mi"fz, *<D9mP8 0 0 

-1 00 0 tfm*tftSJ:5*cj|5j5Sbfc*ft*««Slt 
rw\ **J:bx£4-6<8£-f*iw:, *»«*BBr«ffl 
3*i5*T©*«»* J F'"*«Jfi'r-5S 1 <£EI-mS<D 
S i 4, ffiSLL 3(6»^0^©3lW^6©3iaBtcaB 

»Lfc£#©JI#tt 4 tt9 0-1 2 0 /imKftO, O/c 

©«cc?»tf 1 1^ smnmte&mzn & *i & c ± &c & 

*^©» 1 jtefrttflfrtt. 8fli"J3>©l&tt, 3 5 
0-500 umt$)l j^jl 
mmi^S. ^©/c^ v * 1 5tfTfiai5"Ctt; 'ft£Mt)\ 
Wfotc*)<DS i ©ffifflSB, fil5-2 0ggST* 

s D L/fc*s^t*^tB, s i ©Mt^, mmom 

t0 03 2]»*tbx3&S8*jH*S«8i'r*itf, *«S 

^CDS®. HIB«:ttll*J:bx©i«JJD<btt>^. M 
CC A M 3 *i /c3^ x ^ ;u =T ©*«SEJlHR-f «c »« 

[0 0 3 3 ] 3 6«C*l6W«:fieA«, |JiE©ifeO. Tfe 
mSCSSR^cD^St 0 . 5-2mm0tCiMO f , W*b< 
W0.. 8-1. 2mm<^tC^i<!:^tC, Ijfettx*. 
2-8CCiS^ *f*U<«4-6«ca*C4K:J:or. 
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ttH 2 0 0 2 - 1 6 4 5 5 4 



[0 0 3 4 ] Jtflttft**©^^ 0 . 5 m m * 

fltesrtt, 3fe^tts^© 1 ^s^»««^ , rs^, s i 

[0 0 3 5.] J6*Jtx3W2_*j(lrtt, S i <D&mw*% 

K«±i*£Ci#r**J:9fcfca. 
[0036] c *> Lx^mmtM, XWSB&X^HD 

*>, i/5-i/i otc*««ci#r*&ii>5* 

[0 0 3 7 ] &l£&9ffltcft-oXT*:)l7rZS i36S 

**fcJt^TJt#3tf. fci*.«4 0^8 o-'Cif 
[0 0 3 8 ] *fc*«Wtt. H 1 4©<fc J Hc, 3^^« 
»5&D* 2 ¥3*fM 6 5 #ff$J# 2 tlX , p n S^£WlT 

*ci*w«i-rs. 

[0 0 3 9 ] IS 1 5*J<fctfB 1 6 <Z)J: 0 

8. 7 3©^*CC % T^7r X*ft^Sf*Jf6 9, 7 
4, toJ:O f »l^»*JB«i:0t>*^»^>F¥+ 
EC>«*»«»^7*^^tX»2^«*»7 0, 7. 

*1«tif4. 

[0 0 4 0 ] *fc*»Wtt. » 1 n«Si 

aci*»«irs. 

[0 0 4 1 ] SSfc*«WtS. » 1 n»S 
i tt, nJJteSS i * /c^nf^afe s H (mc) Sit* 
SCi*»«i-*-*. 

[0 04 2 ] S«©r*;i/7 r 

■fa, *©A»«fcffa^s**ffl^» 2 



■T?©*-?iiE?Li©ll«i^t«^l/, 36»JR«**« . 

[0043] mttv i n«^»at?», ytmm^^m 

An £ i i fete , Jg««W©Ke^if lt9^Kf 

fflb9&mffiK.tettZ> pISi «©*f*«:nJBS 1 sis 
^ZBf&Ltd&^-lCtk^X^ B£>#)XmtitcZ-*)l**& 

[0 04 4 ] pi n*^«:«r*3£«Sft*^(0 i Ir 

b*»T*«a**fcu pjfinjti^ ?x&*m 

ffi«:fl«?-«ie» : »Oifi< tcHSbr, i ItMl 
[p04 5]$W^TO, HI 7<0J:^tc, 

[0 046] *fc#»93tt, rt»-b^8 1tt, p nlg^ 
li/dJpin)S^lHU ttS-fe^8 2«, pnl 

6i*fcttp i ng^ii^-r^ci^®i-r^ 0 • 

[0 04 7 ] £ fofclfelBtt. l*3»-feJU8 1 tt, ft^^f 
tclitc, -2fSMJB5W>* 1 8 4 i , 

»5£©7*Jl/7 r X*5 J:tf/*fc«»ttfi<D^<*Ji 8 
5i£WU jf«frfe;U8 2tt. rt^eWcJttc, T*^ 
7rXpi ng^I8 6i 4 £<7>p i nm^m£*)byt 

m 2 *2g{*® 8 7 i C i i f ^> . 

[0 0 4 8 ] 0 1 8CDcfc^tc; rtSSHzJU 

i o Hi, ftfrmicmit, i*»f* 

HI 0 4 i s f6*^?f^C0T*;U7 7X*5j:O'/Sfc 
tt»ttS<D*»ttB 1 0 5, 1 06i^Wl, W»-fe 

f»io7i, r*)i-y y zn&¥mwm \ost % m 
yymmB&<om&&<Dm2¥m#mi 1 1 i^w-r^c 

i*«f«irs. 

[0 04 9] i/c**H^« 4 HI 9©<J:^tc, rtSP-fejl/ 
l l 2ti, rt*i6>^tcJKcc % -JiifS^r^^yT 
x©» i ^^ftl l l 4 i ; r 7 xWt^SKtti 
i i 5i, m5Mwtttv>T*>\sV7Z¥mfom\ 1 7 
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ftH 2002-164554 



1 2 2 

[0 0 5 0 ] *fc##MJ3W\ 82 0©^^, rt^p-bJU 
1 12 6 4. aHS£03ttt¥«M 1 2 

W'O K ¥ + v 7&iK\,>T r ^=mWM 12 9 4 

3 4 4£WlT&C4£!|$gfc4T£o 

[0 0 5 1 ] #&WK:fi£;U*. ft&H (/i d *^*n 

tt % mm&im<\ c<D*iitm£a&m#m*s mi 

[0052] r^7r^*»»tt, 3a**©naaw)rt 
#*W«s*i. ff»^r*5o c 

4#flKM;*ft, c<0C4tcJ:^T^^/-c, -JWSSftfttt 

[0 0 5 3 ] tfc*»WK, £ 1 ¥»f*Jltt> itJSE». 
ffJ¥£<*Jir&&C4£^4T£ 0 

[0 0 5 4] B&a9JB¥«fMU. I 

nAs, GaSb, C u I nSe lt C u ( I n G a ) 
Se 2 , CulnS, GaAs ( InGaP, CdTe 
frbJ&Z Vfr-'fiPhmttMt 1 iSTftS C 4^m 
4T£ 0 

[0 0 5 5 ] rtfflto^ 1 

(MR 0 ^Tt >itl£99^*ftia ec «fc T Hig L/ , 

c t-ut <t x 4 je?l 4 ummm *nz>ct 

j&*T* v ccDC4tcj:oTk£/c, #*SHft»**l0J± 

[0056] aa©ssF»^i«ftLrie 

f*4, 2 ^<k#. Sfc6*rC*S«5 

[0057] ztckmwiz, wm&mmmz* £±gsp 
atfitthhxm^Ktmzti&c 

[0 0 5 8 ] *|HJK:8e*.tt. *flBaft*^3W»»3h 



[0 05 9] ##feWlCfiE*.tf, ^M<7)0 1 2*5itfH 1 

*E«T 5 1 £ #r * 5 <fc 5 fc ft 3 . 
[0 06 0] 

[»W©iafc<Jl>»«] S 1 B*|6WO»*fl!)-»jB©3fc 
ASKS 1 ©— «©4E^*rBBH > C A 0 . H 2 

■ 1 ©±»©«jsS*^rBrBSHr* 0 , H 3 ttB 2 

^2 4, *©*ra**T23WiS*3n*3tJ*(*3£^ 
6«*tt*<*4-^ % i8*tt^fiS«JIBtm, fctittfP. 
VB (^'Jt^f?^) , EVA (x^W>f~ 
jbT-feF- h) ttiSf3&>6JSIES**Ji5rt«:aRSn. c 
cD^an 5 4*©3fcMJK:# 
h ft ^CD3l*tt«S S> - h 6 ASEg $ ftT US $ ft & . 
*»B5 flMSKi/- h 6 4K*NM (B 1 CDT^) ©St® 

KB, ^^ffi*mtt^^6flE4»*faiffi^- h 1 2 

■ [0 0 6*1 2 tt, Sl¥*f*Ji7, fccfc 
Cf*nJ:Dfe^©)»2*Stttll8«rW-r-5. »2^« 
ftjf 8 tc »HQS 9 « 3 ft 6 c mi 7 (Z)- 
SP^lOli, BIP»9*»6Hl©T#«:*ffl'r*. Hi 

* J f2©»l*$J:Cf»2#a(W*)g7 l 8IB^6*fi«^l 

[0 06 2] 3t»*3tt. 3i»2«#l 4 

4(7)P^tcm^6>S(*l 5^>K^^^5tx, CUt 

a i *j«tc«2 ^f* L3 . i4 j&i, mmjeiSf* 1 5 t/r 

(*13, 1 4B, yt4^«r;VS^^AfS-CA-7Tt>J: 
it 1 5 tt, 4 ittf # 'J^K ft 4*0^fifHf 

1 7©rtffi«. ^12»#1 3tc:J:oTjefiE3tiS. ^DH 
»17rt<0Jgtctt, *«SJ!HR^2*J*n-PtiK«3ti 

[0 0 6 3 ] B4tt, -3d#ft3(D-«WffiE|-C*S 0 
Bfl»l 7©mdjBl Stt^ftJBT**), /c4^l3!ccD^ 

©fl6<D^»-c«; fc 4 i 3 ftWJLk<Dlh®&ftMx#> 

4*{*2mmr*otfe<tti Q tHS«:|»ST5#iBn« 
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2002-16455 4 



u¥tt©Hft»i 9«cJr^rieas. cntc^-c^i 
l WKrfflWrtK:, "C*S/£W* < ©ng» l 7 ^Mt 
saw*, u/c^orDowi 7©rts©si«tti 
3Ccj:asi***, *S^ftlR^2tcS«br»<ci 

[o o 6 4] hsbi 7«, k&c&*k:-3*vc, 

2 cDUt 1 ¥«f*H 7 3 ©IS 2 agf* 1 4 

»3©8lif#l 3fC«ftttfc««3ft*. 
[ 0 0 6 5 ] m 5 tt, 36«S«I* : F2 ©3£»»3 CC«« 

0, n^S 7 tt, r 

#)B70nj&«cjgffi3ti5»2*aWtJi8tt, pBi 

r&& 0 c(D»2*3»f*iB'8ti, r^ 7 ^ muss 
m i **#Ji7 j: o t>*^w/o k*> ? ^*ja< in 

[0 0 6 6 ] **W©^tt<Dffe©^«r«, ^5 fcS*3. 

n^sr i 7 mmmrxmwmK.*. ^rm 

*Sti, fc£iltfn»*«Bj£**rr& I nAs\ Cu 
I nSe,, Cu ( I n G a ) Se 2 , CuInS, Ga 
As, InGaP, C d T e#>«E>J?S£> 

J:- 3 T»fiR$n^»l¥2lW*«7©±tt:, S2¥»{*» 
8aWB«S*i, C©»2*«ft»8l±. p»*W&«* 
#-TS*aW*A 1 G a A s . C u I nSe 2> Cu (I 
nGa) Se 2 , GaAs, AlGaP, CdTe^fc 

[0 0 6 7 ]'*l*sJ:C/*2*»f*li7, 8CCT-t;U7 
T**»ft£ffil>£XgTtt, »ifi<Z>B6<Z>J:5K. * 
l¥»»Ji6 8*jJ:CX*2*ai:ft«7 0O|HK:, i 
&I16 9£TI2l&U CtttcJioTp i n&^mt^ltt 

[0 0 6 8 ] .H5fc^Sft*#*Safc*?-3 1£RH> 
t, Hl^?ti-53tJ#ft3i<i:feK:ffl^ft4«:«jS 

[0 0 6 91 BB tt." 2 ±S3*tt3 ££W 

r*S 0 ar«©H5«C^3tiSi»tt©JWSCI!«^2^ 

^WIIJftJX3ti^ 0 S6tc^3tl^3fc«aai* : F-2'C 
»2*WJB8©HD»93^6»l*aH*Ji7©- 



#18 0° *M©lfiBrJpBtt«:»iS3ns. W«0 

{£6 0-9 0° t*otyK *«fflft3R^-3 

<, S6(cJfJK«0. 8-1. 2mmK^^ BH 

□a9©i*ga«, #jH»D2T^sn*. -«*jtx = s 

1/S2IJ, 2-8ffiTC*0, »*l/<tt4^6»'C* 
[ 0 0 7 0 ] EI 7 B, «tt©**ffli*^3 1 £ttJ8UiD 

31/** K3 4tCi:otfhma^l3n ( Mss^ 
h«WfiH*3 5(cJ:oTWIBSns B W«t*35tt, n 

[0 0 7 1 ] syH6*#«abr, XfiH*3©»jfiK:* 
<m i 1 3 wmmi 3 9 swaae* n m.3 

9 ©rtffi D 3 tt, 2 ©*f ap i **-c* o 

■c, »2*wta8<z)HP»9(ortap2*iait*«cc 
awn* ( D 1 > D 3 > D 2 ) . mfcwxonmmfo i 

5 3&S V{| 3 ft, C (DUfUMif* 1 5 »g,tt'?L 4 0 #0 

fltsn*.-s»a4ocE>rtaD4tt, ^^^20? 

P^PSP9<Drt&D2^T : &£ (D2>D4) a CU 
Tg^?L3 9^*r^mi«(*l 3£S^?L40£Wir 

ft, C ft 6 <Plg»?L 3 9, 40 ©SWJRli— e«_tK# 
a*-6.-3 6«C»2*ttl 4#Jto6ftTS*3.ftT- 
<*{fc3ft. l§f^f*3a^W5n^ 0 *^HJ©H 
JKDfl&coJBJBrw, «J»?L3 9 *^lrhW> 1 ^j* 1 3 

SN»?L4 0^-r&*«|ft«M»l ^2^{*1 

4i^ B»Jc»a%tirft«sn"C-H*ft3tir*>J: 
l>. »1"*jJ:C«I2»#1 3. 1 4ft60 f «c«a»»ft 
15 featt6 0amT*otij:l». tK« 
SWR-T 2 ©BBPSP 9 f*ifi|i % @fel?L 3 9 tcK^ 0 iA 
2k €^*6i»*l 5©SS»a4 OCcBtr. mriBf^P^9 
Wifitt. «»3 9 cc^rm l awn 3 Xicg^nr 

[0 0 7 2 ] HI 0 
BIPW9 i: 0 ^>III 1 ©±^r»-2 ¥*1{*H 8 CD^PS59 
^IMSit, 3tS»3a*fctt3<0»l*»13© 
'WlS»ft3 9ft2©«fl\ -rttb^»H8*HL3 9© 
rt)gffi^/c«^(D|g 1 S^?L3 9 Wfi-cm 1 1S«?L3 9 

©^Hffi<?:*l*ttl 3i©««SS»4 4- (01#M) 
'tt. BBP3 9 «:^.{RSl¥ffi©Sil»SP4 5 J: 9 fe^ 1 « 
#1 3£«£*HM (HI©!*) tcfigb. cn^cJ:o 

rm i 1 3 m \mwi t mfmu-mmtz ctz 
mmmg. ttcc (ommmft 4 4^ mum 9 *-stp 

ISHTiBKlWTr* ^T*>oMS»*^ 2 cr>*^4 6 
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*JM2 002-164554 



[0 07 3 ] ^©f£, B¥ft3B*#3 a^^'U^CC^o 

r»ttsc»iiai3n, nsa>na»i 7#BJt(/c*jffi3 

ft£ Q S2a«*l4«, mfM63S#l 5©i«40^ 
6B6©_k:frK:^fcHU *&fr^Jgt*?L4 0£*«Il,T 

^OTJI5iaStifcS:»»3©*3Hltt, fc<fc*.0*ll 

[0 0 7 4) JH^2»i*®7i»2z3W*l AtcomgOh 

«Wa»Xgi ©HXStt. l>rft#ftfc*#Wttf t*> 

[0075] c5i/T«jffi*ftfcna»i 7rtcc, eipm 
9 *«-r a****** 2 #eh 5 ft £ 0 
[0076] *«w©sat<o»©«»'cw, 1 3 / 
*feit(*i 5/»t*i "4©3B*Hi*, cnsui 7#fl2j#£ 
ft & J: 5 tcatta»iwx L,fc«; ±^©^nss 3 9 , 

4 0£, 2«K©#l""1f**ffl^T,-3«*l 3 4«» 

[ 0 0 7 7 J H 8 tt, £J*f*3 ©MSP 1 7 rt«c*«SE» 
««©B 7 6c*s I >T i»5 | A 9 K 3 4 *t K£iR3 1 3 tltdt 

mvmmxz titcftmmm* 2 «. *©mpsp9 # 

TJOT^iCD^t, £J$tt3©M9l 7rtfc« 
3££ftTiBil2ft£o F3 4tt, Xftfl. fc& 

*tfl 0 OH, ^JifcUTSWfcft*,, RSI^'y K3 4 

K£vx3tw&$m*2imm 7rtfcEB3hfc«. 
3 ^ittf^ifij 4 2 ccen^is 1 7 © 1 1 ?tcmm 

3ft, «S6<tH«tCLTlRgi^7 K3 4*fflL>r3C«3E 
fefliP2£; •Mfc&Da»l 7«CEB-r&. t©«fc5&tt 
fWIBBS tit:*r<Z>P3aiJ 1 7 fcJWBHHft-? 2 #EB 

3ft£„ *©«. 3t*SQft* J ? : 2w3Ej«»3ecnaai 7 

[0 0 7 8 ] ^bse**?- 2 ©*' 1 f#Jl 7 hp 
8IS3 2-CBfflU *2z»#14©««?L4 0T»a»2 
lfc**Wfc*»3ftS. *fejK«E«3R : F-2<Z)*2* 

m»m 8-«, HPff 9 ©±s©JW8aww 1 aw* 1 3 © 

fi»?L3 9#3E©»»i*««tc»KS*iS. Cti6© 
»l4tf<tO f »2S»ftl 3, 1 4 2©* 2 

te<fct>'Sl 8. 7i©*SvWtt*»IBi, fci 
it tf u - If 3K * ffl t > r K: J: o r , * ft itmm^ - ' 

&<> 'flMUWKmttr^cijWr*. «*©««©«£ 
[007 9]i9tt #*^**2£XJ*f*3£** 

T5*i^i*4 , 4 b ^^.n/cra^^t^ii-c 

tffi£tH*4. 4b©JWKjgtf*¥B;K©«B» 



6 1. 6 1 bX\ *«M&fiSB*sfrton&. 
[0 08 0] B10tt % B9fc^SftStt£-£ft4. 4 
b©JU>223|J6 1,61 h*fifi©»»BfffiH"C*a. 
©B^tt4©3ESft3©»i3ftH 3©±te, flfc£© 
335ft 3 b©fl2*g<* 1 4#, ■tlttiTBSWitCfijB 

3ft, H£3ft*. c 5UTMfc©£}#{*3, 3-btt© 
r*a-rs*^tjE4K^ arc iiw-c* 

[0 08 1 1 11 lit ffl^tttM. 4b, 4cm 

^S— #©ffl£tff*4©Jij236 l©±g/c{iTfCffc£ 
©ffi^#ft4b©J^iaSP6 1 b^SfccC, mme^cM^ 
©£5fcJSffif*. 3 6tejfi£tfft4 b©M»©H21ffl 

6 1 bis»«i©jaa»6 1 b i«, Bs-rsji^-e-ft 

4 c ©«as6 1 cK±T*cBfa6nra»ff)ficssKd 

ft£ D 3H£ttft4b©— #©BJ2«56 lb*i, 
4©JiaaJ6 1 b-©T#{C01 lfc7j*3ft*J:5K:Eg 
3ft£tJ»J$;rtt % te^©^2S»6 1 b 1 4 
c©B2»6 1 c©±^tc;EB3ft. CUt^M2 
^K£SK±Tteffl£3ftT, «»3ft* B JH0SB6- 
1 , 6 1 b ; 6 1 b 1 , 6 1 c©Hl 1 tcteWSfi^ 
fa©fifc-?fcg3L6 ltt, /ci^lmmtft^tt 

[0 08 2 ] IE 12 B»-r-5ffl^-e»4' i 4b(0i 

^Wll^^tllir*^ -#©ffl^-&#4 
©JS3W6 ltt, Si^tfcl ISiJ(Dl^W4b<?) 
JS2S6 1 b«2T-or»fiS3ftS. 1 JcfcW 

S«ftl 4i, 1 b©^{*l 3i3&s«aW«c« 

^5ft^> 0 

[ 0 0 8 3 ] H 1 3 tt, *#6M©*«©ffe©^JB{cteW 
4,4b ©««WS8K«B*ii%-rKffiH'C* 
C©St*©*Btt, HI 2©HSS©^K:a<H-rs 

-itcmmue 1 ©^ft 1 3 e^f*4 b ©ait^/c 

Hia»6 1 b©^{*l 4ic^aWtcett3ftS. C(D£ 
*>Kmi 2*5^^31 3©SiK«a{cj:fttf % 
3, 3b©D3Si£&}gU Bg^ft^ffia^-etS^W^ 
< ©BB«4*J:^3«ia!W^4EB-f J: 

[ 0 0 8 4 ] H 1 4 tt. *»W©3afc©ft©»»©*« 
Sfift*^ 2 ©^fflOKBHT* 5 o H 1 4 J: »»© 

Bi5-H2o-c«.. &¥m»m&s mftfotcmmotc 
«c^*ftrt*3&>6^{c-r«c*>**HB©r**»6± 

[ 0 0 8 5 ] H 1 4 -cii, JKBaSBRW^a^lnirt* 
^e^CC^oTJi^Kl, n3&aBSffi (iic)Si 
@6 3, nff^M&F H (poly) S i!64/pjf$a - 

5 i CJf 6 5/p««IS»S i CI6 60^;KfP 
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4SH32 0 0 2 - 1 6 4 5 5 4 



[0 0 8 6 ] 

[an 



[ o o 8 8 ] mi 6 tj 4 *»B^©ii«sofft(o^jg©*m. 

©«©#!frCtt, CCDU1 efcfctt 7 3, 7 

at, i 7£fM£H sir^Uctk 
[0'0 8 9iH-i7tt, x&wcommi&cDBmoytm, 

^**2<Z>K8flB-C*S. HI 7-H2 0©*TK8i 

5fe^ft*^2#ffil>6ftTfcJ:l\, HI 7 -{12 0 CD 

[0 0 9 0] 
[«2] 

[0 08 7 ]B15lt *«WC[)^Jfe©fl6CQ3gl8<D*«* 









m 






8 7 


a 


-SiC 


1 7 


8 2 


8 6 


a 


-si pin 




8 6 


P 


a -S i 




8 1 


8 4 


n 


poly-Si 






111 


P 


fi c~S IC 






1 1 0 


p 


a — S I C 




10 9 


i 


B-SiC 




10 8 


i a - S f 


1 6 




10 7 


n 


M-SI 




1 0 1 


10 6 


V 


M-SiC 




10 5 


P 


a-SIC 




10 4 


n 


poly-SI 






10 3 


n 


M-SIC 






122 


P 


»c-S|C 




1 1 3 


12 1 


P 


a-SiC 




1 2 0 


1 


■ -SiC 




1 1 9 


i 


a -S 1 


1 9 




118 


Ti 


pc-Si 






1 1 7 


P 


a - S i c 






1 1 6 


i 0 — S I C 




112 


115 


] a - S i 






114 


n 


a -S i C 






1 3 4 


P 


u c - S i C 




12 5 


1 3 3 


P 


a-SIC 




13 2 


i »-SiC 




13 1 


i a -S { 


2 0 




13 0 


n 


V c - S J 






1 2 9 


P 


a-SIC 






12 8 


i a-Si 




1 24 


12 7 


i fi c - S 1 






12 6 


n 


a -S 1 



*SW*f-2©KEH"C**. «¥«WH6 8, 6 9, 7 
6 8iUr, n»<0#iBa*A:«^tSa(DS 



m 




@ 


1 4 


6 6 


p c - S 1 C 


e 5 


p a — S i C 


6 4 


n poly Si 


6 3 


n M-Si 


1 5 


7 0 


p a - S i C 


6 9 


i a-S ] C 


6 8 


n fi e — S I 


16 


7 7 


p #i c — S 1 C ' 


7 6 


p a — S i C 


7 6 


i a-SiC 


7 4 


I a-SI 


7 3 


n u c Si 



[0 09 1 ] HI 7K^T 4 l©^*^ »*^8 2W«JSSn5.- *a»*)18 4tt, tlWTW 



(24) 



*SH 2002-164554 



CriotUl^ ^Mitms 6c7)p i ng^Jft*. t£ 

8 4, 8 5 ©3S«I55S;€:B 1 7 t U «■ 
SP-fejU 8 2 (D¥*Sf*J! 8 6,8 7 OSliS^i 1 7 i 
fcHtiU C©*ai#Ji8 6T'&i, nB, iJfcfo«fcC/p 
$©¥»#B#IRKHK«fiS3 fit J: < ; 

[ 0 0 9 2 ] m 1 8 «\ *^©HftO[>ftfe©?BSI<D7fe^ 

gmm+zomwmvfoZo 1 o 1 &*wfe;u 

1 0 2£CCW: t ^iftil 0 3- 1 0 6 M07-1 1 

[ o o 9 3 ) h i 9 w t 

1 1-3 114-117:118-12 

2#a»3ftrflteS3ns. *«f*iii 1 imxtlx\ 

1 fePHitC, p^T^l^r^S i 0T&^T*><fcU o 
[0 0 9 41H20U, 6tcffi©IS5S©^S 
©*^»*^2©WfffiSr*5. rtSteJH 2 4££f 
S*te;U-2 5itt, ¥zff*Jl 1 2 6-1 2 9:130- 
1 3 *a«*JB l 2 9Kttx.T. pffsT 

■ctt, 3 tetter , fc£*t*#v#-#*--K«c 
tffis^^ + it, mfcJ:cJ*2*{**»jau 

ft*RJ6L/T*><J:l>. *l*jJ:cf«2WW*', tctXtt 

t, JfettA g ^ 5 + ^TBffiJ tit t> J: < , 3 6 
fctft6©;fefllN i , Cr, A 1 , AgW%Mmkl<< 
ti* A' * If fc cfc 0 JBjS LT * J: l». Jfl 1 mfo<D±lc 

<, *fctt^sfciBi!mtr*-DT:fej:c^ 

[0096] . * 

fMcHflft s i <Dmmm%*mfc{SML. 3 e>te#n£ 



stiftfc-rii fete. -*«fflft*^©jS2*3i»jiec» 

[0 09 7] «tc*»lH«c Jrtitf , #**ifc*^<!!#fft 
£0. 5^2mm^ »*1<B0. 8-1. 2mm<£ 
lc«ii6K ( H;ftibx£2-8, »*L<»4^6 

1 W&fc^CDS i ©»ffl«i*«SIMR^) i £3!& 
1/5-1/1 0te«B*3C4#-C#ai^ 

[0 09 8] *«w(cj:n«, j«tom7Ti»2 

fom£*)b&< (/tpng^fcttp i ni^SS 

u . c ft tc j: o r ; *© A««©.«»fko* 2 ^aSftii 

[0 09 9 ] *fc*»93«c J:*itf , 1 

[0100] *fc#»iHK:J:*itf. i[«as«»l¥«- 
[oioi] *fc#«!BK:,fcfttf. 

[**MjE2] 
[»iES*«3SB*] HI 4 

[«E*ai 

[H I 4] 



(25) 



ftffl 2002-164554 




grymm mm »n- c^ise*. asaa 

F £ ~ A (##) 5F051 AA04 AA05 M08 AA09 AA10 
DA03 DA04 DA20 JA09 DA14 



